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ABSTRACT 
The research is focusing on the improvement of heterogeneous catalyst for biodiesel 
production application. An amphiphilic solid basic catalyst was prepared by using ZrO2 as a 
support and modified by impregnation of KF and KOH. In order to study the effect of basic site, 
various loading of KF and KOH were used. The surfaces of KF/ZrO2 and KOH/ZrO2 particles 
were then tailored by alkylsilylation of n-octadecyltrichlorosilane (OTS) and 
chlorotrimethylsilane (CTMS). The resulting catalysts were characterized using nitrogen 
adsorption analysis, FTIR, TGA, XRD, SEM and TEM. Nitrogen adsorption isotherm revealed that 
the surface area were decrease respect to chemical modifications. FTIR and TGA confirm the 
attachment of alkylsilane on the surface of the particles and the alkylsilane loading were 
calculated as 5 wt%. XRD analysis reveals that there are no phase changes on the synthesized 
catalyst suggesting that ZrO2 phase is stable towards modification. SEM micrograph shows an 
even particle distribution with an average diameter of 4.5 micron whereas TEM shows surface 
coverage was generated after alkylsilylation.  
 
 
KEYWORDS:  
Biodiesel, Heterogeneous Catalyst, Amphiphilic, Zirconia. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ACKNOWLEDGEMENT  
The authors acknowledge Universiti Malaysia Pahang for financial support under RDU090302 
grant. 
 
 
REFERENCES 
1. Singh, A.K. and Fernando, S.D., (2008). Transesterification of Soybean Oil Using 
Heterogeneous Catalysts, Energy & Fuels, 22, 2067. 
2. Srivastava, A. and Prasad, R., (2000). Triglycerides-Based Diesel Fuels, Renewable 
Sustainable Energy Rev, 4, 111. 
3. Pen, R., Romero, R., Martinez, S.L., Ramos, M.J., Martinez, A. and Natividad, R., (2009). 
Transesterification of Castor Oil: Effect of Catalyst and Co-Solvent, Ind. Eng. Chem. Res., 
48 (3), 1186. 
4. Furuta, S., Matsuhasi, H. and Arata, K., (2004). Biodiesel Fuel Production with Solid 
Superacid Catalysis in Fixed Bed Reactor under Atmospheric Pressure, Catalysis 
Communications, 5, 721. 
5. Di Serio, M., Tesser, R., Dimiccoli, M., Cammarota, F., Nastasi, M. and Santacesaria, E., 
(2005). Synthesis of Biodiesel via Homogeneous Lewis Acid Catalyst, Journal of 
Molecular Catalysis A: Chemical, 239, 111. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
